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Process and installation for gral 



The invention relates to a process for granulating 
slag, in particular from a blast furnace and/or a 
5 smelting reduction plant, in which a granule/water 
mixture formed during the granulation is fed to a 
granulation tank and then to a dewatering installation, 
in which the slag granules are dewatered, the H 2 S- 
containing vapors and gases formed during the 
10 granulation being at least partially condensed by 
injection of water in a condensation space which is 
flow-connected to the granulation tank. 

Hot slag coming out of a blast furnace or a smelting 
15 reduction plant is converted into granules, for example 
by rapid cooling and comminution using water. After the 
granulation, the granule/water mixture flows via a 
granulation tank or a passage to a dewatering 
installation, in which the slag sand is dewatered down 
20 to approx. 12% and then sold as a finished product. 

The steam produced in the course of the granulation 
process and the sulfur-containing gases, H 2 S and small 
quantities of S0 2/ are generally passed into the 
25 atmosphere via a high stack or are precipitated in a 
condensation tower arranged above the granulation tank. 

"Fachbericht Huttenpraxis Metallweiterverarbeitung" 
[Specialist Report on Further Processing of Foundry 
30 Metals] (Vol. 20, No. 10, 1982, pp. 744-746) describes 
a process for producing slag granules, in which a vapor 
condenser can be installed in the stack and allows 
condensation of the vapors including a large proportion 
of condensable pollutants. 



A process of the type described in the introduction is 
known from DE 35 11 958 C. In this case, the gas 
streams, comprising a steam/ flue vapor mixture, the 
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term flue vapor being understood to mean both air and 
pollutants, such as H 2 S and SO2, are passed in a closed 
circuit and precipitated in a condensation tower using 
water containing calcium oxide. 

5 

However, one drawback of this process is that H 2 S and 
SO2 are only precipitated using water down to defined 
residual concentrations . 

10 The quantity of air which is sucked in or introduced 
into the system in some other way and the quantities of 
H 2 S produced fluctuate very considerably over the 
course of a tapping and from tapping to tapping as a 
function of slag rate, slag analysis, water circulation 

15 quantity, water temperature, wind speed, wind 
direction, shape and design of the granulation tube and 
other factors. The air introduced into the system leads 
to a slight superatmospheric pressure in other regions 
of the plant, in accordance with DE 35 11 958 C, and 

2 0 passes to atmosphere via granule ejector openings and 
other openings and via extractor hoods. However, the 
harmful gases also escape with the air into the 
atmosphere in an uncontrolled way in concentrations 
which are above the permitted limits. 

25 

According to another process, described in 
US 5,540,895 A, the sulfur-containing flue gases are 
subjected, in a dedicated device in the condensation 
tower, to a chemical gas scrub by means of injection of 
30 an alkaline aqueous solution before they are discharged 
to atmosphere. However, this requires an additional 
chemical installation and concomitant consumption of 
chemicals . 

35 It is an object of the invention to avoid the 
abovementioned problems and drawbacks and to provide a 
process and an installation for granulating slag in 
which the H 2 S content of the gases and vapors formed 
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during the granulation is reliably eliminated, or at 
least reduced to below the permissible limit 
concentration, without the need for complicated 
fittings in an existing installation and without 
5 additional consumption of chemicals. Furthermore, it is 
intended to avoid the escape of H 2 S-containing gases 
from other openings and unsealed areas in the 
installation and to minimize the quantity of air 
introduced into the system. 

10 

In a process for granulating slag of the type described 
in the introduction, this object is achieved, according 
to the invention, by the fact that H 2 S-containing 
residual gases are discharged from the condensation 
15 space below the water injection point, and H 2 S is 
burnt . 

During the combustion of H 2 S, the less harmful 
component S0 2 is formed, the limits on which are at a 
2 0 higher level (limit for the emission of H 2 S: 3 ppm; 
limit for the emission of S0 2 : 350 ppm) and which is 
also easier to scrub out. 

According to a preferred embodiment of the invention, 
25 the burning of H 2 S to form S0 2 is carried out in a 
combustion chamber. It is also easy for a combustion 
chamber of this type to be added to an existing 
installation . 

30 To advantageously lower the level of S0 2 in the flue 
gases released to atmosphere, the combustion flue gas 
is cooled with water, and the S0 2 formed from H 2 S is 
precipitated. 

35 A further preferred variant is characterized in that 
the residual gases, after they have been discharged 
from the condensation space, are passed in 
countercurrent to the hot slag, and in the process H 2 S 
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is burnt to form SO2, if appropriate with heat being 
supplied by means of an ancillary flame. 

Preferably, the granulation tank is partitioned off in 
5 a gastight manner from the dewatering installation. 
This prevents the sulfur-containing gases and vapors 
formed mainly during the granulation process from 
escaping into the dewatering installation, and 
consequently the majority of these gases and vapors are 
10 precipitated by the injected water in the condensation 
space . 

It is also preferable that a superatmospheric pressure 
is set in the granulation tank and in the condensation 
15 space below the water injection point. This is effected 
by means of the setting of the water injection. The 
superatmospheric pressure has the positive effect that 
the H 2 S-containing residual gases are passed to the 
downstream combustion location, i.e. combustion chamber 

2 0 or slag channel, without the need for forced delivery 

means, such as fans or the like. Moreover, the quantity 
of air introduced using the granulation device is 
reduced, and therefore so is the quantity of air and 
the H 2 S level which are discharged from the system. 

25 

According to another preferred embodiment, vapors and 
gases formed in the dewatering installation are passed 
into the condensation space above the water injection 
point. These in some cases sulfur-containing vapors and 

3 0 gases can be precipitated in the condensation space 

and/or fed for combustion as H 2 S-containing residual 
gases . 

Preferably, a subatmospheric pressure is set in the 
3 5 condensation space above the water injection point. 

If a gas barrier is present, a subatmospheric pressure 
is formed, for example, in the parts of the 
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installation connected downstream of the granulation 
tank, as a result of a gas connection to the 
condensation space above the water injection point, 
with the result that it is impossible for any vapors 
5 and gases to escape in an uncontrolled manner from 
openings and unsealed locations, but rather these 
vapors and gases are extracted into the condensation 
space . 

10 Preferably, the quantity of vapor and gas passed into 
the condensation space by means of a sucking action is 
controlled by means of the quantity of water injected 
and is kept at a minimum. As a result, the quantity of 
H 2 S discharged with the air and also the energy 

15 consumption of the installation are minimized. 

A further preferred variant of the invention is 
characterized in that condensate formed in the 
condensation space and injected water are discharged 
2 0 from the condensation space and fed to the water which 
has been separated off in the dewatering installation 
and is recirculated for granulation and water 
injection. 

2 5 Expediently, the quantity of injected water is 
controlled as a function of the slag rate. 

The installation according to the invention for 
granulating slag comprises a slag channel for 

30 delivering the hot slag to a granulation device, 
preferably a spray head, a downstream granulation tank 
for holding a granule/water mixture, a condensation 
device, preferably a condensation tower, which is flow- 
connected to the granulation tank and has a water feed 

35 and a device for injecting water, and a granule 
dewatering installation, is characterized in that a 
discharge for discharging vapors and gases, which is 
pipe-connected to a combustion chamber, is provided in 
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the condensation device below the device for injecting 
water . 

According to another aspect, the installation according 
5 to the invention for granulating slag comprises a slag 
channel, which is provided with an extractor hood, for 
delivering the hot slag to a granulation device, 
preferably a spray head, a downstream granulation tank 
for holding a granule/water mixture, a condensation 

10 device, preferably a condensation tower, which is flow- 
connected to the granulation tank and has a water feed 
and a device for injecting water, and a granule 
dewatering installation, is characterized in that a 
discharge for discharging vapors and gases, which opens 

15 out into the slag channel between the granulation 
device and the extractor hood, is provided in the 
condensation device below the device for injecting 
water . 

2 0 According to a preferred embodiment, a water cooler for 

the combustion flue gases is provided downstream of the 
combustion chamber and/or downstream of the extractor 
hood of the slag channel. 

25 This water cooler is used to cool the combustion flue 
gases and to scrub out or precipitate the S0 2 formed as 
a result of the combustion. 

Preferably, the slag channel comprises a burner for 

3 0 generating an ancillary flame, which burner can be 

switched on as a function of the slag channel 
temperature. As a result, the slag channel can be 
heated to the temperature required for the combustion 
of H 2 S after it has been inoperative for a prolonged 
35 period of time. 

A preferred variant of the installation according to 
the invention is characterized in that the granule 
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dewatering installation comprises at least one 
dewatering device and a water basin, which are provided 
with a covering hood, and a discharge line for 
discharging vapors and gases, which opens out in the 
5 condensation device above the device for injecting 
water, leads away from the covering hood. 

Expediently, a gas barrier is provided between the 
granulation tank and the granule dewatering 
10 installation. 

Furthermore, it is preferable that a means for trapping 
water and condensate is provided in the condensation 
device below the device for the injection of water, 
15 from which means leads a discharge line which opens out 
into the granule dewatering device, in particular the 
water basin. 

Preferably, the granule dewatering installation, in 
20 particular the water basin, is pipe-connected to the 
water feed of the condensation device and/or the 
granulation device. 

The invention will now be explained in more detail with 
25 reference to the drawing, in which the figure provides 
a diagrammatic illustration of an installation 
according to the invention. 

According to the figure, hot slag from a blast furnace 
3 0 and/or a smelting reduction plant is passed through a 
slag channel 1, in the direction indicated by the 
arrow, to a granulation device 2, for example a spray 
head, where it is cooled and comminuted by spraying in 
water. The granule/water mixture formed passes via a 
35 granulation tube 3 into a granulation tank 4 and, from 
there, through a passage 5 into a granule dewatering 
installation, comprising dewatering devices 6a and 6b, 
for example screw conveyors, drum filters, etc., and 
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water basins 7a-7c. In the dewatering installation, the 
granules are dewatered and the slag sand is stored at 
storage areas 8a and 8b. The water which is separated 
off in the water basins 7a-7c, after replacement of the 
5 losses and cooling in a cooling tower 24, is returned 
as process water from the collection tank 23 of the 
cooling tower 24 via a line 9 to the granulation device 
2. 

The sulfur-containing vapors and gases formed during 
the granulation are precipitated in a condensation 
tower 10 arranged above the granulation tank 4. A 
device 11 for the injection of water, which is supplied 
with water containing calcium oxide via a water feed 12 
fed from the collection tank 23, is arranged in the 
upper part of the condensation tower 10. A means 13 for 
trapping water and condensate, for example formed by 
water collection channels, is arranged in the lower 
part of the condensation tower 10, i.e. below the 
device 11, and this means 13 is connected to the water 
basin 7c via a discharge line 14. 

The H 2 S-containing residual gases and vapors which have 
not been condensed or precipitated are extracted from 
2 5 the condensation tower 10 via a discharge line 15 below 
the device 11 and above the means 13 and fed to a 
temperature-controlled combustion chamber 16, where the 
H 2 S is burnt to form S0 2 . The combustion flue gases are 
then cooled in a water cooler (or scrubber) 17 supplied 
30 by the water feed 12, and the S0 2 contained therein is 
scrubbed out or precipitated. The flue gas from which 
H 2 S and S0 2 have been removed is then released to 
atmosphere. The scrubbing water is fed into the 
discharge line 14. 

35 

Alternatively, the discharge line 15 opens out (as 
illustrated by dashed lines) in the slag channel 1, 
specifically between the granulation device 2 and an 
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extractor hood 18 provided above the slag channel 1. In 
the slag channel 1, the residual gases are passed in 
countercurrent to the hot slag, and in the process H 2 S 
is burnt to form S0 2 . The distance between the point at 
5 which the discharge line 15 opens into the slag channel 
1 and the extractor hood 18 ensures that the residual 
gases can be heated to the temperature required for the 
combustion of H 2 S and that sufficient time is available 
for the combustion. To supply additional heat in the 

10 event of a prolonged shutdown or a drop in the slag 
temperature, a burner 19 for generating an ancillary 
flame is provided in the slag channel 1. The combustion 
flue gases are discharged via the extractor hood 18 and 
if appropriate fed to the water cooler 17 or a 

15 dedusting device. 

The granulation tank 4 is closed off with respect to 
the passage 5 and subsequently with respect to the 
granule dewatering installation by a gas barrier 20, 

2 0 which allows only the granule/water mixture to pass 

into the passage 5 and the dewatering installation but 
retains the vapors and gases in the granulation tank 4 
and in the condensation tower 10. 

25 As a result of the injection of water via the device 
11, a superatmospheric pressure is generated in the 
lower part of the condensation tower 10, i.e. below the 
water injection point, and in the granulation tank 4. 
On account of this superatmospheric pressure, the 

3 0 residual gases are fed via the discharge line 15 to the 

combustion chamber 16 or to and through the slag 
channel 1 without the need for forced delivery devices. 

The dewatering devices 6a, 6b with the water basins 7a 
3 5 and 7b and the last water basin 7c are provided with 
covering hoods 21a-21c, from which a discharge line 21 
for any vapors and gases formed in the dewatering 
installation, which may contain sulfur, leads away, 
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opening out into the condensation tower 10 above the 
device 11. In this way, harmful flue gases which are 
not formed as early as in the granulation tank 4, from 
where they would rise into the condensation tower 10, 
5 can likewise be fed for purification and in particular 
combustion. 

On account of the injection of water in the 
condensation tower 10 and the gas barrier 20, a 

10 subatmospheric pressure, which ensures that the vapors 
and gases are extracted via the discharge line 22 into 
the condensation tower 10, is formed in the granule 
dewatering installation, i.e. in the passage 5 and in 
the parts of the installation below the covering hoods 

15 21a-21c. This prevents harmful H 2 S-containing gases 
from passing into atmosphere in an uncontrolled way via 
openings or unsealed locations in the granule 
dewatering installation. As a result, it is even 
possible, for example, for a drum filter used as 

2 0 dewatering device to be cleaned by means of compressed 
air . 

Advantageously, measuring and/or control devices (not 
shown) are provided in the discharge line 22 and the 

25 water feed 12, so that the quantity of vapor and gas 
extracted from the dewatering installation can be 
controlled by means of the quantity of water injected 
into the condensation tower 10 and can be kept to a 
minimum. Measuring instruments are also provided for 

30 determining the slag rate in order also to enable the 
quantity of water injected to be controlled as a 
function of this rate. 
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